The G-cells of the gastric antrum were accurately quantitated in preparations stained with an immunoperoxidase method. In 15 normal young adults the mean G-cell count per unit area was 200 + 15-9. Serum gastrin levels were range (mean 59 7 + 5-4 pg/ml).
It is well recognized that the level of serum gastrin is greatly altered in some forms of gastroduodenal disease. The main source of gastrin is the so-called G-cell of the gastric antrum. A definitive study of the number and distribution of these cells in the normal human stomach has not been made. This paper presents the results of such a study and is based on biopsy material obtained by fibreoptic endoscopy in a group of 15 healthy young adults.
The G-cells were demonstrated by an immunoperoxidase method which permits the best possible quantitation for reasons discussed elsewhere (Piris and Whitehead, 1974) . In the majority of the subjects serum gastrin levels were measured by radioimmunoassay.
Material and Methods
Eleven young adults submitted themselves for examination. Adequate histological material was obtained in nine. Two of these showed evidence of gastritis and were excluded.
Eight further young adults were examined by endoscopy for various vague clinical symptoms including abdominal pain. All had normal gastroscopic appearances, a normal barium meal, normal gastric secretory function tests, normal levels of folate and vitamin B12 and, when measured, normal serum gastrin levels.
The endoscopy was performed after an overnight fast, and at the same time a sample of blood was taken and the serum separated and stored at -20°C. The gastrin was estimated by radioimmunoassay using a gastrin Immutope kit (Squibb and Son Inc.) .
One or two biopsies were obtained from a standard
Received for publication 10 March 1975. measured in 12, and all fell within the normal site in the antrum on the lesser curve between the incisura and the pyloric ring. This site was chosen because of the usual distribution of the antral mucosa in the normal stomach (Whitehead, 1973 (Piris and Whitehead, 1974) . Care is taken that the blocks are embedded in such a way that sections are cut perpendicular to the muscularis mucosae. Counts were made only on those biopsies in which this was present.
The final preparation is one in which the cytoplasmic granules of the G-cells are stained dark brown and the background tissues, whose structural features are well shown, appear a light green.
QUANTITATION
A morphometric method which would give reproducible and acceptably accurate results had to be specially designed. Certain factors determined the final method chosen. A Leitz microprojector was used to project the tissue sections onto an adjacent screen and the lens system ( x 25 objective and x 2 ocular piece) at a screen distance of 1 metre gave a final magnification of x 580. This allowed easy recognition of positive G-cells but also the tissue structures. A grid (figure) was pinned to the screen and so designed that at the magnification used the Quantitation of G-cells infibreoptic biopsy specimens and serum gastrin levels in healthy normal subjects 637 points on the grid are clearly visible, and they were distributed at a density which allowed for the minimum of difficulty in counting a sufficient number of them. Because the points of the grid are uniformly distributed it is important that the section is cast on the grid so that the first field is chosen at random. By moving the microprojector stage systematically the complete section is scanned and care is taken that each area is assessed only once. The muscularis mucosae is used as a reference point to ensure that the full thickness of the mucosa is covered; this is the rationale for excluding any biopsy which does not include it.
Grid points falling on the epithelium and on thie lamina propria are counted as are the total number of G-cells. By counting an increasing Dumber of points falling on the tissue section and the corresponding number of G cells, a ratio of G-cells to points was obtained. This varied until 700 points were counted when it stabilized. The principle of summation average (Dunnill, 1968) The method described provides a means whereby the number of G-cells is related to a standard area of mucosa. This is because the number of points falling on the tissue is proportional to its surface area (Weibel, 1963) .
Results
The G-cell counts are shown in the table and are presented as a ratio of the number of cells per unit area. The range is from 116-322 G cells per 1000 points. No statistical difference was found, using Student's t test for small samples, between the seven normal volunteers and the eight other subjects included in the group (P > 0-5 < 0-6). The mean G-cell count of the whole group was 200 with a standard error of 15-9. Analysis revealed no age or sex differences.
In the subjects whose serum gastrin was measured (12 out of 15) the values ranged from 33 to 95 picograms per millilitre (pg/ml) with a mean of 59.7 + 5-4 pg/ml.
According to the manufacturers of the kit other workers have established a normal range of 50-155 pg/ml. Levels obtained by workers using other methods (Berson and Yalow, 1972; Korman et al, 1971; McGuigan and Trudeau, 1970) 
Discussion
There have been subjective estimates of an increase in the number of antral G-cells in acromegaly (Pearse and Bussolati, 1970) , pernicious anaemia (Creutzfeldt et al, 1971) , and the Zollinger-Ellison syndrome (Wilson et al, 1972; Polak et al, 1972; Cowley et al, 1973) . The first attempt to have objective measurement of G-cell numbers was by Polak et al (1971) using a television image autoanalyser on transparencies of immunofluorescent preparations. However, the authors themselves commented on the difficulty in establishing a figure for the normal population using two controls, because of the variation in distribution of G-cells in the normals as opposed to cases showing hyperplasia when the cells were more evenly distributed throughout the mucosa. We have taken this variation in distribution into account in our methodology which does not require the same sort of sophisticated and expensive equipment. By their method actual numbers of G-cells per unit of mucosa cannot be arrived at accurately. Hyperplasia of G-cells was described in some cases of duodenal ulcer using terms such as 'numerous' compared to others described as having 'few' in a publication by Ganguli et al (1974) . However, there is no mention of their assessment in the normal situation.
It is, therefore, plain that there is need for an accurate and reproducible quantitative method for estimating G-cells which uses relatively simple equipment. In addition it is clear that figures for an entirely normal control group are needed before meaningful comparison with abnormal groups can be made. The gastrin levels measured in the present group of cases is of value in corroborating their normality. The method described here is applicable to fibreoptic biopsy specimens despite their size.
We have confirmed that in the normal stomach G-cells are present only in the antrum, but an estimation of the number in other parts of the stomach in abnormal circumstances or in other parts of the intestine can be achieved simply by additional sampling.
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